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DETAILED ACTION 



Due to the fact that Applicant's Preliminary Amendment was not matched with the case 
until after the first office action was mailed out, applicant is advised to disregard the 
previous office action (mailed 7-3-03). 



1 . The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1 .75(d)(1) and MPEP § 608.01 (o). 
Correction of the following is required: the specification does not provide proper 
antecedent basis for the limitation, "...by moving the connecting member in right 
and left directions", recited in line 1 1 of claim 1 . The examiner notes that claim 1 
has been amended to include this terminology. Applicant is advised to make the 
language of the specification consistent with that of the claims. 



2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 1-16 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the 
time the application was filed, had possession of the claimed invention. The 
recitations of "the magnetic body has a diameter corresponding to a diameter of 
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the coil", "an air core coil and a magnetic body having substantially same 
diameters" and "a magnetic body having substantially a diameter of the air core 
coil" are not supported by the specification (pages 18-19), thus these limitations 
are new matter. 

Allowable Subject Matter 

4. Claims 1-16 would be allowable if rewritten or amended to overcome the 
rejection(s) under 35 U.S.C. 1 12, second paragraph, set forth in this Office 
action. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. This is simply art of interest and was not used to reject any 
claims in this office action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jamila Williams whose telephone number is 703-305- 
3312. The examiner can normally be reached on Monday-Friday 6:30-3:00p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Derris Banks can be reached on 703-308-1745. The fax phone number for 
the organization where this application or proceeding is assigned is (703) 872-9306. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
1148. 
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KE> A PROTEST AGAINST A PATENT APPLICATION 20020094752 

Dear Sir/Madam 

We would like to send a protest against the above mentioned patent application, which 
was filed on 28 Jan 2002 and to be publication on 18 Jul 2002. 

Inventors: Kaneko Yoshinobu (JP); Yoneda Yousuke (JP); Suimon Yoshio (JP) 

Correspondence STAAS & HALSEY LLP 

Name and 700 1 1 th Street, NW 

Address: Suite 500, WASHINGTON, DC, 20001, US 

Serial No: 056090 

Series Code: 10 

Kind Code: Al 

US Class at Publication: 446/466 

International Class: A63H 0 1 7/26 

Foreign Application Number: JP 2000-361 533 Date: Nov 28, 2000 

This patent application is related a steering device for toy and running toy. It is 
using one coil and one magnet to connecting the relationship to make the toy changes 
directions or moving. 

But about the invention, I had already found the similar product in Japan in 1998. I 
also attached the product which I bought from Japan. From the car chassis, you can 
see this was produced in 1998. 
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Therefore, this application is not a new invention! ! ! And we would like to ask for 
you that please don't approve this application, otherwise it doesn't be fair to the other 
persons! 

Please take care and concern this case! Thank you very much for your patient & 
attention! 

This is my contact information: Mr C K Leong 

Rua Evora No. 88, 19 Andar, 19 J, Edif. Flower City, 
TAIPA, MACAU (CHINA) 
Tel: (853) 303392 

E-mail: ckleong20032003@yahoo.com.hk 

I attached the returning post envelope to you, please send us the reply and result! 
Thanks again! 



Yours faithfully, 
MrCKLeoM 
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United States Patent Application 
Kind Code 

Kaneko, Yoshinobu ; et al. 



20020094752 
Al 

July 18, 2002 



Steering device for toy and running toy 

Abstract 

A steering device for toy, which comprises a simple structure, and provides a 
stable running along a curved line. The steering device for toy, comprises: right 
and left turning members for turning right and left steering wheels in clockwise 
and counterclockwise directions around each predetermined shaft; and a connecting 
member for connecting the right and left turning members with each other and for 
forming a turning pair with each turning member; wherein the right and left 
turning members are turned around each predetermined shaft by shaking the 
connecting member in right and left directions so as to change each direction of 
the steering wheels; one of a coil and a magnetic body is provided on the 
.connecting member, the other of the coil and the magnetic body is fixed to a 
fixing portion, and the coil and the magnetic body come close to and go away from 
each other by shaking the connecting member; and the connecting member takes at 
least two steering positions by controlling a current to be carried to the coil 
with a coil current carrying unit. 
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U.S. Class at Publication: 446/466 
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Foreign Application Data 



Date Code Application Number 

Nov 28, 2000 JP 2000-361533 

Claims 



What is claimed is: 

1. A steering device for toy, comprising: right and left turning members for 
turning right and left steering wheels in clockwise and counterclockwise 
directions around each predetermined shaft; and a connecting member for 
connecting the right and left turning members with each other and for forming a 
turning pair with each turning member; wherein the right and left turning members 
are turned around each predetermined shaft by shaking the connecting member in 
right and left directions so as to change each direction of the steering wheels; 
one of a coil and a magnetic body is provided on the connecting member, the other 
of the coil and the magnetic body is fixed to a fixing portion, and the coil and 
the magnetic body come close to and go away from each other by shaking the 
connecting member; and the connecting member takes at least two steering 
positions by controlling a current to be carried to the coil with a coil current 
carrying unit. 

2. The steering device for toy as claimed in claim 1, wherein the magnetic body 
is a permanent magnet and is provided on the connecting member, and the coil is 
fixed to the fixing portion. 

3. The steering device for toy as claimed in claim 2, wherein the permanent 
magnet is provided so as to direct two poles of the permanent magnet to right and 
left directions, and the coil is provided so as to face an edge portion of the 
coil to one of the two poles. 

4. The steering device for toy as claimed in claim 1, wherein the connecting 
member comprises a spring for keeping the connecting member in a neutral position 
in which the connecting member is not biased toward a right direction nor a left 
direction when the current is not carried to the coil; and the connecting member 
takes three steering positions. 

5. A steering device for toy, comprising: right and left turning members for 
turning right and left steering wheels in clockwise and counterclockwise 
directions around each predetermined vertical shaft; a connecting member for 
connecting the right and left turning members with each other and for forming a 
turning pair with each turning member; an electromagnetic force applying member 
for applying an electromagnetic force for shaking the connecting member in right 
and left direction; and a current carrying control unit for controlling an 
operation of the electromagnetic force applying member. 
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6. A running toy comprising: a steering device for toy, comprising: right and 
left turning members for turning right and left steering wheels in clockwise and 
counterclockwise directions around each predetermined shaft; and a connecting 
member for connecting the right and left turning members with each other and for 
forming a turning pair with each turning member; wherein the right and left 
turning members are turned around each predetermined shaft by shaking the 
connecting member in right and left directions so as to change each direction of 
the steering wheels; one of a coil and a magnetic body is provided on the 
connecting member, the other of the coil and the magnetic body is fixed to a 
fixing portion, and the coil and the magnetic body come close to and go away from 
each other by shaking the connecting member; and the connecting member takes at 
least two steering positions by controlling a current to be carried to the coil 
with a coil current carrying control unit. 

7. The running toy as claimed in claim 6, further comprising a suspension for 
moving the right and left turning members in upper and lower directions in a 
predetermined range; the suspension comprising a biasing member which is 
supported in a middle of a width direction of the running toy so that right and 
left edge portions of the biasing member are elastically deformable in upper and 
lower directions and which extends on the right and left turning members; wherein 
the turning members are pressed with the right and left edge portions by a 
biasing force which is caused by elastically deforming the biasing member, so 
that the right and left steering wheels are in contact with a ground. 

8. The running toy as claimed in claim 6, further comprising: a suspension for 
the running toy comprising two wheel shafts for attaching right and left wheels; 
the suspension comprising a biasing member which is elastically deformable in 
upper and lower directions and is in contact with the wheel shafts in a middle of 
a width direction of the running toy; wherein the wheel shafts are movable in the 
upper and lower directions in a predetermined range; the wheel shafts are 
constructed so as to perform a seesaw motion by taking a contact point with the 
biasing member as a fulcrum; and the turning members are pressed at the contact 
point by a biasing force which is caused by elastically deforming the biasing 
member, so that the right and left steering wheels are in contact with a ground. 

9. The running toy as claimed in claim 6, further comprising: a suspension for 
the running toy comprising two wheel shafts for attaching right and left wheels; 
the suspension comprising a biasing member which extends on the wheel shafts and 
is supported in a middle of a width direction of the running toy so that right 
and left edge portions of the biasing member are elastically deformable in upper 
and lower directions; wherein the wheel shafts are movable in the upper and lower 
directions in a predetermined range; and the wheel shafts are pressed with the 
right and left edge portions by a biasing force of the biasing member so that the 
right and left steering wheels are in contact with a ground. 

10. A running toy comprising: a steering device comprising: right and left 
turning members for turning right and left steering wheels in clockwise and 
counterclockwise directions around each predetermined vertical shaft; a 
connecting member for connecting the right and left turning members with each 
other and for forming a turning pair with each turning member; an electromagnetic 
force applying member for applying an electromagnetic force for shaking the 
connecting member in right and left direction; and a current carrying control 
unit for controlling a current to be carried to the electromagnetic force 
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applying member, so that the connecting member takes at least two steering 
positions; and a suspension device for pressing the right and left turning 
members which are movable in upper and lower directions in a predetermined range, 
so that the right and left steering wheels are in contact with a ground. 

Description 



BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to a steering device for toy and a running 
toy. In particular, the present invention relates to a steering device for toy, 
which steers a toy by using an electromagnetic force, and a running toy 
comprising the steering device, such as a vehicle toy or the like. 

[0003] 2. Description of Related Art 

[0004] According to an earlier development, a vehicle toy using a mechanism for 
swinging a front wheel shaft by an electromagnetic force, has been known 
(Japanese Patent Application Publication No. Tokukai~Hei 11-57235). A steering 
device for the vehicle toy is one for steering by using a swinging motor. The 
swinging motor comprises a rotor provided swingably on the front wheel shaft 
which is provided swingably, by forming unitedly with the front wheel shaft, and 
a coil for swinging the rotor. The steering; device for toy is constructed so that 
the direction of the front wheel shaft is changed by controlling the current to 
be carried to the coil in three states which are "OFF", a forward direction and a 
reverse direction, in order to swing the swinging motor in a desired direction. 

[0005] In the concrete, the cylindrical rotor is attached to the front wheel 
shaft. An upper end of the rotor is supported by an upper chassis. The rotor is 
inserted rotatably along an inner peripheral portion of a lower chassis around a 
rotor shaft provided vertically. One position of a peripheral portion of the 
rotor, which is normal to the front wheel shaft, is the N pole. The other 
position opposite to the one position is "the S pole. On the other hand, a coil 
for forming the swinging motor is wound around an outer peripheral portion of a 
cylinder formed by the lower chassis and the upper chassis. The direction of the 
front wheel shaft is changed by controlling the current to be carried to the 
coil. A yoke is provided so as to cover an upper surface and both side surfaces, 
of the middle portion of the coil. When the current is not carried to the coil, 
the front wheel shaft keeps in a neutral position (position for directing the 
wheels to a straight direction) by an attractive force generated between the 
rotor and the yoke. 

[0006] However, in the above steering device, because the front wheels are 
provided on both side portions of one front wheel shaft so as to swing the one 
front wheel shaft, the vehicle toy runs along a curved line unstably by swinging 
the whole front wheel shaft and the front wheels largely on a winding road or the 
like, for example, a road in which aright (left) curve suddenly turns to a left 
(right) curve. In order to solve the above problem, the front wheel shafts may be 
provided on right and left sides independently of each other to swing each front 
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wheel shaft in right and left directions around a shaft provided near each front 
wheel. In case that the steering device is applied to this, two parts having a 
rotor, a coil and a yoke each must be provided on right and left sides. A coil 
must be wound around the rotor. Further, a coil must be wound in a slightly wider 
range than a projected width of the rotor so as to sufficiently cause an 
electromagnetic force for the rotor. As a result, there is a problem that the 
structure of the steering device is complicated. 

SUMMARY OF THE INVENTION 

[0007] In order to solve the above-described problems, an object of the present 
invention is to provide a steering device for toy and a vehicle toy, which have 
simple structures and which provide a stable running along a curved line. 

[0008] That is, in accordance with the first aspect of the present invention, a 
steering device for toy, comprises: right and left turning members for turning 
right and left steering wheels in clockwise and counterclockwise directions 
around each predetermined shaft; and a connecting member for connecting the right 
and left turning members with each other and for forming a turning pair with each 
turning member; wherein the right and left turning members are turned around each 
predetermined shaft by shaking the connecting member in right and left directions 
so as to change each direction of the steering wheels; one of a coil and a 
magnetic body is provided on the connecting member, the other of the coil and the 
magnetic body is fixed to a fixing portion, and the coil and the magnetic body 
come close to and go away from each other by shaking the connecting member; and 
the connecting member takes at least two steering positions by controlling a 
current to be carried to the coil with a coil current carrying unit. In this 
specification, the term "magnetic body' 7 includes a permanent magnet and material 
which is magnetized in a magnetic field, that is, which has magnetism. 

[0009] The arrangement of "coil" and "magnetic body" will be explained in this 
case. The "permanent magnet " may be provided on the connecting member, and the 
"coil" may be provided on the fixing portion which is provided out of the 
connecting member. To the contrary, the "coil" may be provided on the connecting 
member, and the "permanent magnet" may be provided on the fixing portion which is 
provided out of the connecting member. The term "controlling a current" includes 
a control that a current is cut off, the direction of the current is changed, and 
the like. 

[0010] According to the steering device for toy, because the connecting member 
takes at least two steering positions by controlling the current to be carried to 
the coil with a coil current carrying unit, the right and left steering wheels 
can be directed to at least two directions. 

[0011] In the above-described steering device for toy, preferably, the permanent 
magnet is provided so as to direct two poles of the permanent magnet to right and 
left directions, and the coil is provided so as to face an edge portion of the 
coil to one of the poles. 

[0012] In this case, in order to "direct two poles of the permanent magnet to 
right and left directions", the permanent magnet is disposed so as to arrange the 
poles (N pole and S pole) of one permanent magnet in each of right and left 
positions. When two permanent magnets are used, one pole (N pole or S pole) of 
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one permanent magnet is arranged on a left side and the other pole (S pole or N 
pole) of the other permanent magnet is arranged on a right side. Alternatively, 
the same poles (N pole or S pole) of two permanent magnets are arranged on right 
and left sides. 

[0013] In this case, the controlling of the current to be carried to the coil, 
may be carried out so as to actuate the right and left coils simultaneously to 
move the connecting member by both an attractive force and a repulsive force 
which are generated between the right and left coils and the permanent magnet. 
Further, the controlling may be carried out so as to actuate one of the right and 
left coils to move the connecting member by an attractive force or a repulsive 
force which is generated between the actuated one of the right and left coils and 
the permanent magnet. 

[0014] According to the steering device for toy, because the connecting member is 
moved to one magnetic body by controlling the current to be carried to the coil, 
the steering can be carried out. 

[0015] The connecting member may comprise a spring for keeping the connecting 
member in a neutral position in which the connecting member is not biased toward 
a right direction nor a left direction when the current is not carried to the 
coil; and the connecting member may take three steering positions. 

[0016] According to the steering device for toy, which has such a structure, when 
the current is not carried to the coil, the connecting member takes the neutral 
position by the spring. When the current is carried to the coil, the connecting 
member is moved in a direction corresponding to a direction of the current. 

[0017] In accordance with the second aspect of the present invention, a steering 
device for toy, comprises: right and left turning members for turning right and 
left steering wheels in clockwise and counterclockwise directions around each 
predetermined vertical shaft; a connecting member for connecting the right and 
left turning members with each other and for forming a turning pair with each 
turning member; an electromagnetic force applying member for applying an 
electromagnetic force for shaking the connecting member in right and left 
direction; and a current carrying control unit for controlling an operation of 
the electromagnetic force applying member. 

[0018] In accordance with the third aspect of the present invention, a running 
toy comprises: a steering device for toy, comprising: right and left turning 
members for turning right and left steering wheels in clockwise and 
counterclockwise directions around each predetermined shaft; and a connecting 
member for connecting the right and left turning members with each other and for 
forming a turning pair with each turning member; wherein the right and left 
turning members are turned around each predetermined shaft by shaking the 
connecting member in right and left directions so as to change each direction of 
the steering wheels; one of a coil and a magnetic body is provided on the 
connecting member, the other of the coil and the magnetic body is fixed to a 
fixing portion, and the coil and the magnetic body come close to and go away from 
each other by shaking the connecting member; and the connecting member takes at 
least two steering positions by controlling a current to be carried to the coil 
with a coil current carrying control unit. 
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[0019] Preferably, the running toy further comprises a suspension for moving the 
right and left turning members in upper and lower directions in a predetermined 
range; the suspension comprising a biasing member which is supported in a middle 
of a width direction of the running toy so that right and left edge portions of 
the biasing member are elastically deformable in upper and lower directions and 
which extends on the right and left turning members; wherein the turning members 
are pressed with the right and left edge portions by a biasing force which is 
caused by elastically deforming the biasing member, so that the right and left 
steering wheels are in contact with a ground. 

[0020] The running toy may further comprise: a suspension for the running toy 
comprising two wheel shafts for attaching right and left wheels; the suspension 
comprising a biasing member which is elastically deformable in upper and lower 
directions and is in contact with the wheel shafts in a middle of a width 
direction of the running toy; wherein the wheel shafts are movable in the upper 
and lower directions in a predetermined range; the wheel shafts are constructed 
so as to perform a seesaw motion by taking a contact point with the biasing 
member as a fulcrum; and the turning members are pressed at the contact point by 
a biasing force which is caused by elastically deforming the biasing member, so 
that the right and left steering wheels are in contact with a ground. 

[0021] The running toy may further comprise: a suspension for the running toy 
comprising two wheel shafts for attaching right and left wheels; the suspension 
comprising a biasing member which extends on the wheel shafts and is supported in 
a middle of a width direction of the running toy so that right and left edge 
portions of the biasing member are elastically deformable in upper and lower 
directions; wherein the wheel shafts are movable in the upper and lower 
directions in a predetermined range; and the wheel shafts are pressed with the 
right and left edge portions by a biasing force of the biasing member so that the 
right and left steering wheels are in contact with a ground. 

[0022] In accordance with the fourth aspect of the present invention, a running 
toy comprises: 

[0023] a steering device comprising: right and left turning members for turning 
right and left steering wheels in clockwise and counterclockwise directions 
around each predetermined vertical shaft; a connecting member for connecting the 
right and left turning members with each other and for forming a turning pair 
with each turning member; an electromagnetic force applying member for applying 
an electromagnetic force for shaking the connecting member in right and left 
direction; and a current carrying control unit for controlling a current to be 
carried to the electromagnetic force applying member, so that^the connecting 
member takes at least two steering positions; and 

[0024] a suspension device for pressing the right and left turning members which 
are movable in upper and lower directions in a predetermined range, so that the 
right and left steering wheels are in contact with a ground. 

[0025] According to the running toy, it is possible that, for example, a vehicle 
toy runs along a straight line, or turns to either the right or the left, by 
using a remote control. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0026] The present invention will become more fully understood from the detailed 
description given hereinbelow and the accompanying drawings which are given by 
way of illustration only, and thus are not intended as a definition of the limits 
of the present invention, and wherein; 

[0027] FIG. 1 is a perspective view showing a vehicle toy according to one 
embodiment of the present invention; 

[0028] FIG. 2 is a plan view showing a chassis of the vehicle toy shown in FIG. 
1; 

[0029] FIG. 3 is a perspective view showing a motor containing part of the 
vehicle toy shown in FIG. 1; 

[0030] FIG. 4 is a perspective view showing the motor containing part in a state 
of containing a motor; 

[0031] FIG. 5 is a perspective view showing an example of a motor used in the 
vehicle toy shown in FIG. 1; 

[0032] FIG. 6 is a side view showing an open and close state of a motor holding 
plate of the vehicle toy shown in FIG. 1; 

[0033] FIG. 7 is a block diagram showing an example of an internal circuit of the 
vehicle toy shown in FIG. 1; 

[0034] FIG. 8 is a perspective view showing an embodiment of a steering device 
according to the present invention, which is provided in the vehicle toy shown in 
FIG. 1; 

[0035] FIG. 9 is a plan view showing the steering device; 

[0036] FIG. 10 is a view showing apart of the coil current carrying circuit of 
the vehicle toy shown in FIG. 1; 

[0037] FIG. 11 is a vertical sectional view from the front side, which shows an 
embodiment of a suspension provided in the vehicle toy shown in FIG. 1; and 

[0038] FIGS. 12A and 12B are vertical sectional views showing each operating 
state of the suspension shown in FIG. 11. 

PREFERRED EMBODIMENT OF THE INVENTION 

[0039] FIG. 1 is a perspective view of a racing vehicle (racing car) toy to which 
a steering device for toy according to an embodiment of the present invention is 
applied. A housing of the vehicle toy 1 includes a chassis (base body) 2 and a 
body 3 which are shown in FIGS. 1 and 2. The chassis 2 and the body 3 are formed 
out of plastic or the like. A front portion and side portions, of the body 3 have 
some elasticity. The chassis 2 and the body 3 are not limited to the following 
structures and the like. A recess portion or a hole portion (engaging portion) is 
provided on an inner side of the front portion and each inner side of the side 
portions. The body 3 is fixed to the chassis 2 by elastically engaging a 
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projection portion 2a of the chassis 2 with the recess portion or the hole 
portion. The vehicle toy 1 comprises an antenna (not shown in the figure) for 
receiving a control signal outputted from a controller which is not shown in the 
figure. 

[0040] FIG. 2 is a plan view showing the chassis 2. A chargeable battery (for 
example, Ni — Cd battery) 4 is set to a central portion of the chassis 2 in a 
state of arranging it longitudinally (so as to direct it to a running direction 
of the vehicle toy). The battery is not limited to this. The battery 4 is 
attached to a battery containing part by an attachment member 5. The attachment 
member 5 is formed out of plastic or the like and in an inverted U-shape so as to 
hold a body part of the battery 4 from the upside. Both free end portions of the 
attachment member 5 have some elasticity and can be deformed in two directions of 
coming close to and going away from each other. Each engaging pawl (engaging 
portion) 5a and 5a is provided on the outer side of each free end portion. The 
battery 4 is fixed by engaging the engaging pawls 5a and 5a with each edge 
(engaging portion) of two hole portions of the chassis 2, which is not shown in 
the figure. Two conductive pieces 6a and 6b which can be electrically connected 
to the positive electrode and the negative electrode, of the battery 4 are 
provided on the front side and the rear side of the battery containing part. The 
conductive pieces 6a and 6b are partially exposed to a lower surface side of the 
chassis 2. The exposed portions are not shown in the figure. The battery 4 can be 
charged by using the conductive pieces 6a and 6b which are partially exposed. 

[0041] A motor containing part 7 is provided on a rear portion of the chassis 2 
as shown in FIG. 3. As shown in FIG. 4, a motor 8 is set to the motor containing 
part 7 in a state of arranging it transversally (so as to direct it to a 
horizontal direction which is normal to the running direction of the vehicle 
toy). The motor 8 is a DC motor. As shown in FIG. 5, a conductive piece 8a is 
projected from a tail portion of the motor 8. The conductive piece 8a constitutes 
a negative terminal and is electrically connected to the negative electrode of 
the battery 4. On the other hand, a body part 8b of the motor 8 constitutes a 
positive terminal and is electrically connected to the positive electrode of the 
battery 4. 

[0042] Hereinafter, the motor containing part 7 will be explained. The motor 
containing part is not limited to the following structure. As shown in FIG. 3, 
one edge of the conductive piece 6a which is electrically connected to the 
negative electrode of the battery 4, is extended to a right side wall of the 
motor containing part 7. On the other hand, one edge of the conductive piece 6b 
which is electrically connected to the positive electrode of the battery 4, is 
extended to the bottom of the motor containing part 7. When the motor 8 is set to 
the motor containing part 7 as shown in FIG. 4, the negative terminal 8a 
projecting from the tail portion of the motor 8 is electrically connected to the 
conductive piece 6a automatically. Further, the positive terminal 8b provided on 
the body part of the motor 8 is electrically connected to the conductive piece 6b 
automatically. A gear 8c is fixed to a motor shaft of the motor 8 so as to 
transmit the rotation of the motor 8 to the gear 8c. 

[0043] A gear 7a and a gear 7b are set near the left side wall of the motor 
containing part 7 as shown in FIGS. 2 to 4. These gears 7a and 7b are unitedly 
formed out of plastic or the like, and are constructed so as to idle themselves 
around a transversal shaft (rotational shaft) 9. The gear 7b is engaged with a 
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gear 7c which is fixedly provided on a rear wheel, shaft 2h for the rear. wheels 2b 
and 2b. As a result, the rear wheels 2b and 2b are rotated by transmitting the 
power of the motor from the gear 7a to the gears 7b and 7c in order. 

[0044] Further, a motor holding plate 10 is provided on the rear portion of the 
chassis 2 as shown in FIGS. 2 to 4. The motor holding plate 10 is not limited to 
the following structure. The motor holding plate 10 is formed out of copper or 
the like. A plurality of slits or holes are suitably provided in order to satisfy 
both the improvement on the radiation of the motor 8 and the effect of holding 
the motor 8. The motor holding plate 10 is constructed so as to be rotatable 
around the transversal shaft 9 extending in a transverse direction on the front 
side of the motor containing part 7. The motor holding plate 10 is constructed so 
as to take an open position (A shown in FIG. 6) in which the motor containing 
part 7 is opened, and a close position (B shown in FIG. 6) in which the motor 
containing part 7 is closed, by rotating it around the transversal shaft 9. The 
motor holding plate 10 is constructed so as to hold the body part 8b of the motor 
8 set to the motor containing part 7 when the motor holding plate 10 is in the 
close position. 

[0045] A middle portion of the motor holding plate 10 in a width direction, is 
curved. An end of the curved portion constitutes an engaging portion 10a. The 
curved portion has some elasticity. When the motor holding plate 10 is moved from 
the open position (A shown in FIG. 6) to the close position (B shown in FIG. 6) 
by rotating it around the transversal shaft 9, the curved portion is inserted 
into a hole portion 11 provided on a rear side of the motor containing part 7 of 
the chassis 2. The engaging portion 10a is engageable with an edge (engaging 
portion) 11a of the hole portion 11 by using the elasticity of the motor^holding 
plate 10. 

[0046] FIG. 7 is a block diagram showing an internal circuit of the vehicle toy 
1. The vehicle toy 1 comprises a receiver 12 for receiving a control signal 
outputted from a remote controller (which is not shown in the figure) via an 
antenna (which is not shown in the figure), and a control device 13 for 
controlling the current to be carried to the motor 8 and the coil 14, of the 
vehicle toy 1, in accordance with the control signal received by the receiver 12. 
The control device 13 is arranged on a printed wiring board which is not shown in 
the figure. The printed wiring board is disposed above the battery 4. 

[0047] Next, a steering device of the vehicle toy 1 will be explained in detail. 
As shown in FIG. 8, the steering device 20 of the vehicle toy 1 comprises right 
and left knuckle arms (turning member) 21 and 21 on which right and left front 
wheel shafts 21a and 21a are provided respectively, and a tie rod (connecting 
member) 22 for connecting the right and left knuckle arms 21 and 21 with each 
other. 

[0048] The front wheel shaft 21a is provided on each knuckle arm 21. The front 
wheel 2c is attached to the front wheel shaft 21a so as to be able to idle it. As 
shown in FIG. 9, the right and left knuckle arms 21 and 21 are supported by the 
chassis 2 so as to be turnable around each of right and left shafts 21b and 21b. 
An upper edge portion and a lower edge portion, of each of the right and left 
shafts 21b and 21b are inserted into a hole portion of a lower chassis 2e and 
that of an upper chassis 2f, respectively, as shown in FIG. 11. The hole portion 
into which the upper edge portion of each shaft 21b and 21b is inserted, 
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penetrates through the upper chassis 2f vertically. The right and left knuckle 
arms 21 are slightly movable vertically between the lower chassis 2e and the 
upper chassis 2f. On the other hand, the tie rod 22 constructs turning pairs with 
the free end portions of the knuckle arms 21 at the positions of the shafts 21c 
provided on both edge portions of the tie rod 22. As a result, when the tie rod 
22 shakes in right and left directions, each of the right and left knuckle arm 21 
is turned around the shaft 21b. The directions of the right and left front wheels 
2c are changed. 

[0049] A torsion spring 23 is provided on the tie rod 22. A spiral portion of a 
head part of the torsion spring 23 is set to a projection 22a provided on the tie 
rod 22. Two rod portions formed on both sides of the torsion spring 23 are hung 
so as to sandwich the projection 22b provided on the tie rod 22 in the course 
thereof. An end portion of the torsion spring 23 is hung by a trim (fixing 
portion) 25 provided behind the tie rod 22. In the concrete, the end portion of 
the torsion spring 23 is hung by an eccentric cam 25a of the trim 25. The 
eccentric cam 25a is turned in clockwise and counterclockwise directions around 
the shaft line 25c by turning the lever 25b exposed under the chassis 2, in 
clockwise and counterclockwise directions around the shaft line 25c. A neutral 
position of the tie rod 22 can be finely adjusted by turning the eccentric cam 
25a. The torsion coil spring 23 keeps the tie rod 22 in a position (neutral 
position) which is not biased in either right or left directions. 

[0050] A permanent magnet 24 is disposed on a front side of the tie rod 22. The 
permanent magnet 24 is formed in a disk shape, and is disposed so as to direct 
both side surfaces (both pole faces) thereof to right and left directions. One 
side surface of the permanent magnet 24 is an S pole. The other' side surface is a 
N pole. Two coils 14 and 14 are provided in front of the tie rod 22 on the right 
and left sides. The coil 14 is a round air core coil in which a core does not 
exist. One end portion of each coil 14 faces to the side surface of the permanent 
magnet 24 disposed on the tie rod 22. Needless to say, a coil having a core can 
be also used as a coil 14. The reason why a disk-shaped permanent magnet and a 
round air core coil are used is that the whole toy is downsized and lightened by 
not inserting a core into a coil. In case of the round air core coil, a magnetic 
force to be generated by the coil is weak. However, this problem is solved by 
using the torsion spring coil 3 having a slight biasing force. 

[0051] FIG. 1Q shows apart of the coil current carrying circuit. A current 
carrying operation of the coil current carrying circuit is controlled by the coil 
current carrying control unit. The coil current carrying circuit is constructed 
so as to carry the current to the right and left coils 14 and 14 simultaneously. 
The coil current carrying circuit is constructed so that each side of the coils 
14 and 14, which faces to the both side surfaces of the permanent magnet 24 
becomes the same pole (N pole or S pole) when the current is carried to the right 
and left coils 14 and 14 simultaneously. Therefore, when the current is carried 
to the right and left coils 14 and 14, an attractive force is generated between 
one coil 14 and the permanent magnet 24 and a repulsive force is generated 
between the other coil 14 and the permanent magnet 24. As a result, the tie rod 
22 is shaken against the biasing force of the torsion coil spring 23. In this 
case, in order to change the shaking direction of the tie rod 22, the direction 
of the current to be carried to the coils 14 and 14 may be changed by the coil 
current carrying control unit. 
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[0052] Alternatively, the coil current carrying circuit may be constructed so 
that the current is selectively carried to one of the right and left coils 14 and 
14. Then, the tie rod 22 may be shaken by an attractive force. or a repulsive 
force, which is generated between the coil 14 to which the current is carried, 
and the permanent magnet 24. 

[0053] FIG. 11 shows an embodiment of a suspension for the vehicle toy according 
to the present invention. The suspension 40 comprises a leaf spring 30. The leaf 
spring 30 is disposed on the upper chassis 2f. A middle portion of the leaf 
spring 30 is curved in a U-shape. The curved portion is lightly held by a shaft 
41 provided on the upper chassis 2f. On the other hand, the right and left edge 
portions of the leaf spring 30 are arranged on hole portions for inserting each 
upper edge portion of the shafts 21b and 21b therein and are in contact with the 
shafts 21b and 21b so as to press each upper edge of the shafts 21b and 21b. 
Thereby, the leaf spring 30 has a function of absorbing a shock from a road 
surface, which is caused in accordance with bumps of a running surface for the 
front wheels 2 of the vehicle toy 1. 

[0054] FIGS. 12A and 12B show different operating states of the suspension shown 
in FIG. 11 from each other. As shown in FIG. 12A, when one side front wheel 2c is 
moved up in a direction of an arrow, one side portion of the leaf spring 30 
(portion from the shaft 41 to the above-described front wheel 2c) is bent. As 
shown in FIG. 12B, when both side front wheels 2c and 2c are moved up, both side 
portions of the leaf spring 30, which are extended from the shaft 41, are bent. 
Thereby, the leaf spring 30 can absorb a shock from a road surface, which is 
caused in accordance with bumps of a running surface for the front wheels 2 of 
the vehicle toy 1. Further, the wheels can be properly contacted with a .running 
surface. 

[0055] Needless to say, the structure of the suspension is effective, even though 
the suspension is not combined with the steering device. 

[0056] As described above, the embodiment of the present invention is explained. 
However, the present invention is not limited to the above embodiment. Needless 
to say, any modification may be adopted without departing from the gist thereof. 

[0057] For example, although a permanent magnet is provided on the tie rod and 
two coils are provided on both sides of the permanent magnet in this embodiment, 
a coil may be provided on the tie rod and two permanent magnet may be provided on 
both sides of the coil. In essence, the steering device has a structure that the 
tie rod is moved in right and left directions by an electromagnetic force 
generated between a coil and a permanent magnet. 

[0058] Although a permanent magnet is provided as a magnetic body in the 
embodiment, a magnetic body which is not magnetized may be provided instead of a 
permanent magnet. 

[0059] As described above, in accordance with a steering device for toy according 
to the present invention, because a tie rod takes at least two steering positions 
by controlling the current to be carried to the coil with the coil current 
carrying control unit, the structure thereof can be simple. Further, it is 
possible to suitably run a toy along a curved line. 
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[0060] In accordance with a running toy according to the present invention, it is 
possible to steer rapidly. Further, it is possible to enjoy racing on a course 
having curves, such as a circuit or the like. 

[0061] The entire disclosure of Japanese Patent Application No. Tokugan 2000- 
361533 filed on Nov. 28, 2000 including specification, claims drawings and 
summary are incorporated herein by reference in its entirety. 

* * * * * 
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